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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a thln-IHm 
ma^Tetic head having high adhesive strength to 
constitutional materials and excetent durabilty by 
having a protective film, which a constituted to 
contain at least SI. C and H respectively at ratios of 
specific ranges, on at least the surface facing a 
recording medium. 

SOLUTION: This thin-film magnetic head is an MR 
Induction type combined head having an MR head part for 
reproducing and a Induction type head part for 
recording. This induction type head part for recording 
com prises an upper magnetic pole layer 3, a lower 
magnetic pole layer 5andagap4andacol12 held by 
these layers. The MR head part compr ise s an upper 
shielding layer 7, a lower shielding layer 9 and an MR 
element 8. The protective film 1 is formed on the 
surface of such thln-flm magnetic head, which surface 
faces the magnetic recording medium. The protective film 
1 is improved in the adhesive strength and durabilty by 
incorporating the Si, C and H respectively at 3 to 9 
at% Si, 61 to 61 at%C and 16 to 30 at % H therein. 
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(57) [gift] 

*l. Si&3~9 at%. C£6 1~8 1at%. H£ 1 

e-30 at%. tsm-r&mm^ v ¥ t. ore. 





c<D&mmw> si. c*j<fcosH«r-en-e 

n> Si4, 3-9 at%. 

C*. 6 1-81 at%. 

H£> 1 6-3 OatS*. ^tT * F. 

mm**umit^mm<D&m#im'fz>n?m i ©» 

Bl^f F. 

[ n*m 3 ] mvs^ v nmrr s *». sisss^ ? 

FSPiMR3RT-SBi€:WrSIS»^ 1 *fc«2(D»B!^ 
? F. 

u si. cfcic/H^-en-en. si*, 3-9 

at%» 

C£. 6 1-81 at%. 

H*. 16-3 0at%. ^WTSSSH*. 'PH<th 

mm# t <Dn^mm^mmt a mm^ v f ©»& 
[fastis] friB^vrx*ff(*. Enflnu/cDcaas 

*KJ:oTE|Jta3ttSI9#J14 ©»&•-«.•;> F<D»jg* 
ft. 

[lil*B6] MIB«0^S*7-7XvCVDffi(cJ:O0 

[ 7 ] 2«0M!«: ^ * X tj£38;tc J: 0 ^fiSE 
T SI9^4 * /c« 5 ©»BI^ 9 F©KjS:*8;. 

[H»3}aa8 ] mfiB^mBt**^ * ffitc <fc wtrs 
iil#Jf 4 *fc«5©iSI«^ » F ©«&}>?£. 

M». HIBIiVflt. ttfiBtt£«»*Wr.&W3|aB4-8© 

in&m 1 o ] m&m^ ■> K»t*ts*, sf«M^ 

? Fgq<»:MR^gPi«:WT^iS^4-9©t>m35p 
©flWH- » F©«i§;fri£. 

[0001] 

[&H8©ja-f*8rrts#in *^t*. n^sas^ 

F. ^»eaS»*a2«a»^ „ F(MR^»F). i£*S9 
FSPiMR^SPi^WT-SMRSI^ISfa^^ F 
fOSilMH^^ Ft. ^©$Sit;fri£<tCClMTS. 
[0002] 

tit. &ffi<fcLr#^»IK£ffll>S»&fiB^'v* F 
ril^*ff 5MR^» F©KJ2&#3/L.ccil«>6tt-c<,> 
[0003] MR—* Ft*. &14tt*4£fli<,>/ci!*HJIf) 



(2) #B8¥ 1 0-2894 1 9 

2 

^»{c. aur. ws.mmmm <mrh> *-*f©atm 

5^-;U FffllrtttJfllAS (Sx-*FfflMR^» F) £3*1 

a^. l£»4?f^fc«)©il»St^? F**MR^» FSB 
<fc-#{tL-fcMR^»S2«^. ? F#Sflll>&4vCl>«. 
10 [0004] t C-5.-C. ? FfctSS. 1B»&<*± 

{C^SUO^T'JVi/fPffl-C^iS-tt, CSS (Contact 
Start Stop) ^SC%t*fflT44>©*^<> iBjUeHST-S 
fiBSlTW *2>±K. jimo. 2-2. 0wm*I&©»4> 

^csssitttcWASfcj&©affi94ie. n*»*€i4#rajs 

AS. 0R«1#PB¥4 - 2 7 6 3 6 7#£$fiiClBiS;**lT 
20 if^0i«J|E32 5O^>y^FD-AJWT©^ , ;n>^ 
^-»MW. *—?xx4 s *>^XF. Sft:^^©|)c»14 

^F+^-C*5fcJb. iHJ«*^Dfc»3. WStttt*s+^«c 

[0005] WSSai4*5«C#T-5fcif)©figg|)a<t l/t. 
TiN, TiCN, ¥ 4**:> Ft«*-*f>»IS ( D L 

[0006] $/c, 0!lAtf«F^2 57 1 9 5 7#&*8 
t>-CIBlS3n-Ct>i. L#>U C©«fc^{C^^7rJB* 

taw fcffaiH^WH^ f icmm ux istxi*©^^ 

7 y B«BlXS*5^fl £ ft 0 . S3£B#lffl«>»i£ a x F 
^Ffb. SB*iffie©t«^:K:)i*TSSgl!*i*-r* 

[0007] 

[^*i«9ibJ:5i:-rsa)a] *^w©aw«. 

feWK- v F <t -e©l!!jS*a4li«^-5 C i r* S„ 

[0008] */cffe©aa«j5i. s hfamsat^m 
so xm-xmzmmrzct-ciibz. 
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CO 0 0 9 ] 

iwmzm&itztc&ayzm c©j:^^afl<j{i. tib 
( i ) ~ ( i o) ©^-rna^ftfiSKiOjiisstts. 

( 1 ) >pk < t i>mmmt <D*t$\%mK.®mm*m 

0. £©««&#. Si. C*sJ:tfH£-£ft-ett. Si 

3~9 at%. C*. 6 1~8 1at%. H£. 1 
6 ~ 3 0 at5«. &MR^ ? F. 

(2) ttiafflMic. iMt*5J*t*. Kfk^rtfeiSSte 

<fctfSHii4£isif ©Jg®#??&-f *±ib < 1 ) ©sws^ 

v F. 

( 3 ) fti*3!^ * F SB* £ *>. P^Sf^ » FSB £ 
MRffS^SI5±*#TS-Lie ( 1 ) <2 > ©»J8t^ 

5. F. 

(4) WR'v* F(Cfc©/-W7*«E*EPJniU S 

1. cfc.tafH^-en^n. si*. 3~9 at%. 

C£. 6 1~8 lat54. H£. 1 6~3 0at%. 

(5) ffirE't'frxffEEtt. En»L/cDC«?S*fc« 

En an u fcssjg«**j k j: o L/ fc -fe ;u 7 a r * (c «fc 
orEnflasnsitB (4) ©»«^? foh*#&. 

(6) frtH«SJg4^7XvCVDa«cJ:0^fi!E-r* 
±IB (4) *fc« (5) omtSt^y F©»S*a. 

(7) MiB««JS4'r*>'ffc^»SK:<J:D^-r€.± 
g2 ( 4 ) S /c« ( 5 ) ©«BI^ FOWB^& 

(8) H5a««H*^As»i»ftK:j:0«fiS-r-6±ffi 

u) sfctt <5> (omm^-y F©tus^ra. 

(9) mriBttfti*®*. MfBMStt. BMHMfilM. 
■ISI&tt. DcaBttt^«»*Wr*±S (4) - (8) © 

do inlaid? F«*wr**». wmst^v f*& 

MR* : W»it*-J--5±E (4) ~ (9) ©t,>-Ttt:fr© 
CO 0 1 0 ] 

tb©S i +C + H**#J-*«8Ui*«iS 1 *-«. c©« 
mitfHRttfll'^ FJCDC'W r*«E. *£<,>«-te 

COO 1 1 ] COi9{Cir»«8ftfc«ffll«. Ti 
N. T i CNiflJOfcfcCtcJt^WAtt. iH&ttttCCfll 
#1. Sfc. 3^+*>FtK»8t (DLC) . *-*>(,>«C 

IMJfcWUiU Uh9 FBttO*** 
««•*•. *fc. ? r»*W* 

#«&£{*©©##?*< a *) . =»* h#'5><fc£ 
«^*©isj±*0-sc<t*iTt. ff»«©se.a**Bi 
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CO 0 1 2 ] 

[»W««aiO»«] «T. S«H*v 9 F 

CO 0 1 3 ] *JB)!®MKo.9 Ftt. 4>fc< ifclBfiifll 
f*«|5llBKfiWil**-r*4©r**. COfi0fgl». 
Si. CfcJ:D s H*-e*ve t *l. Si*. 3~9 at 
%. C*. 6 1 -8 lat%. H£. 1 6~3 0at%. ^ 
#-T4„ #*l/<ttSi*. 3~8 at%. C 

ft. 6 8-8 lat%. H*. 16~2 4at%. "CftS. 
10 C©5%. «FtC#*Ktt. S i 4. 3~8 at%. 
C*. 7 0~7 9at%. H*. 18~22at%. "C* 

[00 14] S i#3at%*ig-C&.S<!; > Sg«:*J>DSii< 
ft 9. W^tt*S<5T-rS. S i#f9at%£j8*.S<!:. g| 

wsjwp < *+#-ca o . »Si*ST-c©w^tt*HST 
rs. h*si 6at%*s8-c**<b t rta»&&:a**#<tt 

0-Tfifv ^*i»«L^-r<. i»X14* s iST-rS„ H**3 
Oat^^ffi^ii. lOiS^fil, iWXt4*ifiT-r 

20 co o 1 5 ] &mm<Dmf£iz. temmmcisvzmzjj 
r6j©(,>m©a5^-c*>iai-. *fc«±iaKH(*3©iffisK-c 

ffld©B) tP>?>'pt£< i*>/13 l>3©Sft^i. 2/3© 
aj»©J»S©ififiS*i|g— . ^/cttiiBIBHrt-CiSC:.!: 

CO 0 1 6 ] -€•©<». igBifiS^OffiS. B. Plf©7C 
*©4>&<£fcl«4£#©3wt%JilT. 
lat%«T#WOrCi-C>^C>. COJ:^^a 
|R«T*;U7 r X«J8(C* «) , -€•©««« 1 - 5 0 nnu 
30 «MC 2 ~ 2 0 nm#$? * U C > . ISJl*s 1 nn*?»©JS^ic « 

^w©5?ft*^ffis< ft d . mmtt 5 o nm*e^. ^ tmst 

flt. C©«aH©t^f *-^R38Hv=600-40 
0 0SS. j«?S6 3 2. 8nmr©®5f^«l. 5~ 
2. 8*IK-C*£. 

co o 1 7 ] ;^{c. $^owa^f Ftcot»-cmi'r 
i. 

C 0 0 1 8 ] m 1 «. :*»9!©S«^ 9 F©«BSW*^ 
L/c WrBilWSflUSia-C*^. a*w©»ja^ » F«. 

40 *^^©«ais 1 4 . «a® 2 . ±gq?igjB 3 . v 

74. TSISSBffiHB. iMMtiB6. M 
R3R^8. Ti!/-*F9. TUMI 10. H^l 1. =» 

^12, i&irai 3<t4W^2.. 

CO 0 1 9 ] S^W©»K^f K«B4ffiOMRA, F 
«M:eMI(!)WISI^7 F»4t«t*. l->t)«4MR 
■NHflte^? Fr**. ccr. 8BSfli©SN*S{^ » 

K»B. ±SRS®»3<tTSP«ffi)15. *JcfcO'C*x6«c 

FW*±»i"-AFJB7 4T»5/-*FJi9. *5 
so <fctfCfte«ctfc*ftfc«i!i«l 3 4MRJRT8«:«i:»)1i 
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[0020]fLT, aS««S2 lt7)V 5. i-m<Dim 

©ftsatttma*. ±a5*j«ttrFgB->-^FB7. 9t*^ 
-vtew. -te^xK M*b&s?©iWtBtetm*i. T 
flfeS 1 0 tCBTJU 5 ^3?©#&tttt*4*Mgffl3ft^ 
[002 1 ] MRS^BCt*. j<--?U^^N i-Co^ 

&©ffe. ms&tnto&zm-rz&tmnmzm^zct 10 

-fS&OKLWHHiWk (NiFe/C u/N i F e/F 
eMn. C o/Cu/Co/F eMn?) . 
IS^ii(NiFe/A gl Co/Ag3?) 

wens. 

[002 2] MR3RT-tCjgiR3tl-5 'J — KKB, Ta-f 

wise. MRmimtoLK^tmzm^zct&ftiEL 

|&|fJ16. 1 3(Ct*. Al, O, . SiO, 3?©& 20 

j&tt) ^6«fiE3nssfti it*. as. am^? f 

[002 3]^Lt, Cft6©flNHII^JI3ftfcMI 
^» FiRf*©4>&< £t>«fffi*fc«JWrr*ffl. -5* 
QttaUBftttf* (8«f^*) £*fl6jT*B (EFCt* 

*. te*». Ci5»«n*»«^* F*{*©4>&<<tfcj£tT 30 

F©te©as#Kfi^«*SW*!iJ£t*&t>#. «SH© 
HK^£. »SS^ 5. F ©« it*ffil?©^ft{c J: 0 ffi©gp 

»Kfiw»wt* ufco. mm^ v f ±#©ast&*rs) ± 

3 *9<D&*> 6te©SPfl-«:8S8MI*RW 6 c £ 
Sfc©-et*fct>. 

[0024] ft«0-tj*tWc|«3e**i"f. 
ti4SBE»ffiSil«:©fl»fiS«c fCci&UTas&Ug-i-tiKJ: 
aS. 5^-*FJB7. 9t*J?i* 1~5 Aim . t§3 
0 - 2 0 0 urn . MRSR^ (fiBfUgtft&SI®) 8 t*JS3 40 
5-6 Onm. «l~10um. '>-;UFB7. 9 iMR 
^8<t©ffifSt(*0. 03-1. Oum . •HKH'ty F 
S|3©fi8Si«3. 5t*J33 1 -5 am . U§0. 5— 10y 
n . h U - >J > ^ffl©->-.»U FIB 7 <bifa»§!~. * FSB© 
TSBfi£ffi5 £©IISit*0. 2-5 urn r**„ 

[002 5] *ISB8©aB^* F«C*iC»r. MR3&?-© 
^»mb©^5*«FK:Effi3*x-r. Wt'-wr:*&. 

tt. ^tt^^r^4i'©sa^^6ai[»iR-r*c 

£*i-Ct*. 50 
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[0026] *wsii®flift^? Ft*, as. wgftsst 
SE^»^f©mtatta^> 

£jm>*it*Ja>. 'iZ-lsBm*. MIR* ? #*>M 

[0027] *«W©»R'Nt. Ft*. ±ieB*n09tcl&6 
rffe©«j»©»K^^ FKfeiS^Djfig-CA*}. 09At*T 
SIHSffii±SI5->-;L'Ft*ftji©t>©iL/cD. MRSR 

^m^f^mm^-v F©*©«tia-c *>*:<<> (jktm 

R^4ffll,>fct.04MRi^^ Fi. gl^M^v F 
©*©*>©*pi*»ia^ Filiate***) . ifcfc 

IX ar^s^i^fb* *>©&**<*. r***\ 
A-7a>f, h*/ct*^fbK©i««Ji*wr 

£«^#£fflUfc»Bt^:' F-CS>tit**IIHB©^*%» 
[0 02 8] *«W©SB«^-» Ft*. T-A3*DgE*£; 

Sn©r-fe>^y ~tm.^t>^ x®mznz>. 
[0029] ^tc. -j b-<Dmmj?&zwm*z. 

*^WCt*. «Si4^5XvCVDStcJ:t)Mt5 

ctwaiu'. y^xvcvD&tc-^-ct*. m« 

«ffi5F4-4 1 6 7 2#l?{Ciet83nr(,^. ^7X7 

cvDfttcfcws^^xvt*. aaa. ^ss©^r*if* 
o-cfcjcc^. gm&m^zc tfiwzv^. ztmtL 
Tt*»^;u^^e.v^i»ojg*-c'5jfie-c*s. f 

«S3 *T,T t >4 E C R -f -5 XT ffiffl Piter * S. 
[ 0 0 3 0 ] ^BJ-Ct*. ^X-7CVD)S<tL/r/>V 
TXE|JSa-7'7XvCVD^*fflt>-5C<t*S»*L/t». 

-rrxEn»n^x-7cvD^-ct*. arjs^^Ftcfi©^ 
wrxsff^EiWD-rs. c©^atco^rt*. w^.t* 

M.Nakayama et al, Journal of the Ceramic Society o 
f Japai Int. Edition Vol 98 607-609 (1990) %$ICU 

iMtciettstiri^. 'UrxaKZwrnifric 

xv«ag«r«a©«ffi{c«iK-r s <fc ^7 x-?^st 
*. c©^x-rt*ST-. ^*>. ± 

*<t L/Tt*4itt-C4>* 0 ^XvS®©^«[Sft 
^^^jg (AF) . iSJajg (RF) . ^-f f ajffi 
(MW) tC^Si. -f^><taT©^«lStc^*i^D-5 

/c*. oifiaLtcmmm (as. r-^C/^^flW) tc^m 
ge©^'-rr^«Et*. »*o< t*- 1 o~- 2 0 0 0 v 

«fc»3W*L<t*-5 0^ 1000VC*4. 

[0031] ^ajR^^XTCvD^tc^o^-rs 
JH4^xtct*. Tie©^i"-XK)»^-s{b^4 

figffl-r-SCi^SL/C^ rUt>1z>. Si. CfccfctfH 
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[0032] C<m. C + H«iLt, CH 4 . C, H 

4 . C a H. % C 3 H. , C, H,3?<Digft7k3R, S i 
+ HIiUt, S i H 4 HMtbX. H, 3?, S?£ 

[0033] JifHJ^»^X(DSfejl«J[lf4^X(D«SCCf6 10 

0. 5Torr. &AMJjte, m% 1 

[0 0 3 4] ^WrteS*:, £^*^*>*ta£*a 

7L\m&lV8S 8- 1 74507^ «fK§BB5 9-174 

5 0 8#<£#B«CiE«3ttTl>£ o /cftiU C*i6SC|» 

t^If^ffll^tm^ 20 
[00 3 5] C<Dm^<DgiW<D&&{sl<>mtLX^ W 
UraBBS 9- 1 74 5 0 7#&tfE*S£ft/t-<*> 

So 

[0 03 6] Y^>ft^s«^ctetir«, sc^ggrt* 

1 0- 6 TorrtSK^rcr>SK^i-r^a C<E>St2£g§rtlt 

s/c y<u>b. *mm*womA,r?'{*>it 30 
x. 75x<Di&ftmj*>tn*zt£c, c<Drf~,*A 

CO, Vd, Va*5^^^;KD?SI?^SffiE-r^C 
Vd= 1 0-500V, Va = - 1 0 500V 

m&*m£oi,K mztmmmm^? ticmzzsur 

W£L<te-10 2000V~C*9, cfc9#£l,< 

&*-50 — i ooovr<fe*„ 

[0037] um&z j *>{tmm&K 

c^n«sm ±*mntfx<Dmmte*onmtci&txm 
iftstnwc^ »fflEEAa\ a«o. oi-o. 5 

O^lSTSC Ar, KrfO 50 
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mtim, s i H.moxxz&fo&xxtLxmA? 

£<t±tCC, C, Si, SiC^^y^htl/c^ 
C, Si, S i COmmj8&Z~*f>y FiU/cO, *§ 
^Ciottt, C, S i£^t*2«±<D*-y* 

c<hfcojflrc&&o c<Di$fc*-y* h*;si>T*jj§& 

1E<D^T**E«, J?^L<«- 1 0—20 oov 
r#>9, i0^l<«-50— 1 00 0Vt*5o 
iBSiS*'* v IS5 0W-2kWlSt* 

ttfflE^tt, ii^l0- s -l O^TorrT^^U^c 
[0039] 

[5SSSW] fcTF, ^W^ftWUfeWI^^L/, 

[0 04 0] <^gffeg8 1 ) ^xvcvpa 

( 1 ) Si, Cis&VH*&t*it£MV>m*cX*£ L 

r, si (ch,)^, ch 4 ££, ^*ve*ufc«3scc 

Mi, 2 0 S0CM&CT mXLtCo -7~rX*?&3Lm<D$Zffi± 
LXRF 5 0 OW^rfln*., KfflE^O, 0 STorrr, ^ 

7^-400VK:t70^>^ hn-AfiSBlL//Co 
[004 1 ] (2) S i , C*5«tO*H^Stf{k^1SO 
J^|sf^X<fcLr, Si (CH 3 ),i, CH 4 i«^ 
nd6M5scCMi, 2 5scCM&cr«AL/Co ^7Xv^t 
ffl<D3XtfeiL/rRF 5 0 0W^Jja^, ttf^EE^O. 0 5 
TorrT\ »3»H^ ^ K<D^f ffi£fc«}§»nr*Sft:, 

W7A^rx-4 o ovicr 7 o^->y^ ha-ASE 

[0 042] (3) S i . Cfe^^H^^Ofb^O 

M4^x<bor, siH 4 d:, c^.i^, -eti^nss 

* 1 0 SCCMi , 4 0 SCQ&CXmAOtc. rf^X~?%&M 
<D3?SS<bL/rRF5 0 OWtti, IbfPJE^O. 0 5 To 
rr-C, BHHiM^v KcD^fffi* /c«m»*r S®CC, -fe 
;^;W7X-40 0 Vicr 7 0^">^ hn-AfiSBI 

[0043] (4) S i , CteJ:VH*^isit£®<D 

ss^iu, Si (CH 3 ) 4 <b, cH.i^^n-e 

n«£»8SCCM<b, 2 0SCCM&Cr«AU/to ^7X7^4 
mO3S«<!:LrRF 5 0 0W^ftn^, ttfEIE^O. 0 5 
Torrr, MR»JBt-^^ KC0^tfffi*/c«fSI&T^SiC, 
w^>/7^-4 o o vtcr 7 0t>^X ha-AJ& 

[0044] (5) S i , Cto£VHZ^ts{t&m<D 
mWXtLXS i (CH 3 )4±, CH.i^r, -eti-e 



OSCCMi, 3 OSCO*cri»AL/c. ^Xvi 
4ffl^«iltRF5 0 0W^ ttfflE^O. 0 
5TorrT, MRKtK? FOjtfrB* 
fc, -b;l/7/W7X - 4 0 0 V(Ct7 0*>^ FP- 
Al£J©L/Co 

[0045] (6) S i , Cte<*tfH£^ttfbl^© 

js*4#*<t ur, si (cH 3 ) 4 <t, c,H 4 ££-en-e 

*x«M8sccM<b, 2 0 scaler iAL^:. ^^Xv^i 
fflO£ffi<hLTRF5 0 0W£to;t, tOTEE^O. 0 5 

t)\,y^jTX-4 o ovtcr7 0:*>^* Fn-Aj£ 

Kl>/c 0 

[0 04 6] (7) tbKflliLT, Si, C*$<J:t>'H 

^tffb^cDM^^xibr, Si (CH 3 ) 4 <t, c 
H 4 <t£, -e-n^tiiS«2sccMi, 3 0sccM^:r*AL 

/Co ^7X7i4ffl(D5iftiltRF5 0 OW^to, 
lOTH^ 0.05 Torr"C, HVflMh> » FOjttf W* fc 
raflWIrrSffiec, ■b;u^^7^-4 0 0VK:r7 0* 

[0 04 7] (8) JtlSflliLT, Si, C*S<J:tfH 
**trtfc^©J0JTO#*£LT* Si (CH,) 4 £ t C 

H 4 i^-en^nsfcai 5sccM<b, ioscc^cr«AL 

/Co ^X^SiO^iaiUtRF 5 0 OW^Mi, 
ttfflE&O. OSTorrT, MR»«^ ^ F©*ffB*fc 
fcttSft-T-SffiK:, H2;l/V^'^rx-4 0 0 VCCT7 o^r 

FP-A^SML/Co 
[0 04 8] (9) IbtmtLX. Si, Cte^tfH 

**tMb^»oiW4#^iur, si (CHj.t, c 

H 4 4**tl*tl««3 0SCCM4. 2SCCMfCT«Ab 
/Co ^Xv^tD^iSiL/tRF 1 2 0 OWfcjfll 

ttftEftO. OSTorrr, MRSR^ v F0j£fr S 
S/cfctfUfrT ^ffiCC, -feJV7;S>f7^-i 0 00ViCt 

[0 04 9] (10) it«W&LT, Si, C&cfctf 
H*^tHt^©JS*4#X<fcbT> SiH 4 £, C,H 4 



(6) *SH¥ 1 0-2 894 1 9 

10 

* i«r, -e^-en^si osccM<b, 7osco*c-c«ao 

/to ^Xv^SfflCDXjttUtRF lOOWfcftl*., 
■WWE* 0 . 1 Torrr, MRfjg^ v FOjfeffffi* fctt 

S«rr*ffi«: % -fe;u^^^r^-50vccr70^>y 
xhn-ARa®L/to 

[005 0] (11) ttMmt LX , S i , C 
Ht»ft*«©ll(»#XiLt, SiH 4 i, CH 4 £ 

*> ^n-ensssssccwi, 1 osco*cts!*al/co i 

^Xv^MOJiliUtRF 1 0 0 0W^, ttff 
10 EE270. 0 3Torr"C, MR»R^ ^ FO*tfffi*/c«S 
BtSPC, ^;l/7/^T*-8 0 0 VKT7 0*>^ 
* F a- A/SB t, /Co 

[0 05 1 ] ( 1 2) ib«$0U£ Ur, Mf4^XtcCH 4 
£JfJl\ SfeSl 0sccK*cr#AU, ^Xv^JB£>£ 
^<hl/CRF5OOW£2J0;t, MfflE^O. 05Torr 

7^V7X-5 0 0 VGCT, DLCBI^35^>^F 
O — ARflSL/Co IStfTSi, Cfc^C/H^r^ 

tf{b^JCDMI4^XiUr, Si (CH s ) 4 <b, CH 4 
20 £*^ft^ft*S3 0scai<i, 2SCCM&CT**AU -fe^ 

^^-fr^-4 oo vtcr 3 5*>y* FP-AfflSi 

/Co 

[0 05 2] C(Dcfc^tCbrf#6tl/c^^<DCSSiW 

o*§m£3l nc^To */c ^^ti/cKcoib^Wtc 
J: o XW& i* ft /cffl/S fcfitiB L /Co 
[0 05 3] CCSSflSXEia] CSS«8DiELS®l* 

£8'JSL/c 0 ft**, 1 O7J0ttTcD»ffl«0»£AU 
30 /Co 

[0054] mxmmmm ioxio^ocss 

fx Fa<Z)»»»»*3W^L//c. 
[005 5] 

can 



*>;//P A'm«tt 
no. (v) 



Si 



H 



mm 

(A) 



38* 



•or -SOX 



••c 



mm 



1 


Sl<CH.).+CH« 


-400 


3. S 


78. S 


18 


70 


mm 


>100X10* 


>I00X10* 


0.2 


2 


SI <CH«)aCH< 


-400 


S 


75 


20 


70 


mm 


>100XIO* 


>180X10* 


0.2 


3 


SiH*+C,H4 


-400 


6 


73 


21 


70 


mm 


>100X10* 


>f80X 10* 


0. 2 


4 


SI(CH,)4+C«H« 


-400 


7 


72 


21 


70 


M R 


>1O0X1O* 


>100X10 4 


0.2 


6 


S 1 (CHi) *+CH« 


-400 


8 


70 


22 


70 


M R 


>ioox 10* 


>100X10* 


0. 2 


S 


3! (CH,) 4 +C,H4 


-400 


7 


72 


21 


70 


M R 


>100X10 4 


>100X10 4 


0. 2 


7* 


s; (CHO4+CH4 


-400 


2* 


65* 


33* 


70 


HIV 


10X10 4 


BX10 4 


0. 31 


St 


Si(CH.)«+CHi 


-400 


10* 


68 


22 


70 


MR 


18X10* 


15X10* 


0. 33 


•* 


Si (CH.K+CH* 


-1000 


14* 


74 


12* 


70 


MR 


10X18* 


1 2 X 10* 


0. 35 


10* 


SIH 4 K.H« 


-so 


6 


SS* 


38* 


70 


M R 


10X18* 


3X10* 


0. 38 


lit 


SIH4+CH4 


-800 


7 


78 


IS* 


70 


M R 


15X18* 


18X10* 


0. 28 


12*± 


CH4 


-500 


0* 


80 


20 


35 


MR 


5X18 4 


3X10* 


0. 28 


T 


SI (CHt)*+C«4 


-400 


8 


70 


22 


35 
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[0057] (mmM2) A*^\m & 

[0 05 8] (HtfegQ) x*v*m 
[0059] 

[01 ] **HH<W»«^v F (MR»«^* F) cd«j£* 



12 



10 



1 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 



mmm 

JtaBS&fisJB 
"FoBfiBEffiW 



[01] 




